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DETAILED ACTION 



Claim Rejections • 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 . Claim 20 recites the limitation "the histogram" in "using the histogram." There is 
insufTicient antecedent basis for this limitation in the claim. 

Claim Rejections • 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-3, 8-9, 16, 18, 19, and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Marcovecchio (U.S. 2002/0032469). With reference to claim 1, 
Marcovecchio teaches that QRS complexes are sensed during normal sinus rhythm 
(NSR) and used to determine a NSR template (see page 1, paragraph 11). Further, the 
NSR template is an average value computed from the corresponding NSR complex 
vectors, and the number of NSR complexes used in detemiining the NSR template is a 
programmable value in the range of 10 to 100 NSR complexes (see page 4, paragraph 
41). With regards to claim 2, the system senses a QRS-complex and morphological 
features are extracted from the QRS-complexes including the amplitude values of peaks 
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and valleys (see page 4, paragraph 39). Referring to claim 3, the system senses QRS- 
complexes and isolates the complexes as they are sensed (see page 3, paragraphs 38 
and 39). Regarding claims 8 and 9, Marcovecchio teaches sensing and using QRS- 
complexes to detemriine tachycardia events (see page 1 , paragraph 11), but also 
teaches that P-wave complexes can also be used in the invention (see page 7, 
paragraph 74). 

3. With reference to claims 16 and 19, the system senses a QRS-complex of a 
tachycardia complex is convolved with a NSR template to determine a tachycardia 
complex output in order to classify the tachycardia as supraventricular or ventricular 
(see page 2, paragraph 14). With regards to claims 18 and 21, Marcovecchio teaches 
an implantable cardiac device that uses a transvenous lead system to allow sensing of 
the cardiac action potentials (see page 3, paragraph 30). Further, the implantable 
cardiac device contains a microprocessor, morphology analyzer, and filter output 
response filter that together process cardiac signals to determine if a tachycardia has 
occurred (see figure 7 and paragraphs 68-71). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant Is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 4 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcovecchio in view of Carlson et al (U.S. 2001/0037069). With reference to claim 4, 
Marcovecchio teaches the detecting of QRS-complexes and averaging them to 
detemiine whether a tachycardia has occurred as described above, but do not teach 
displaying the complexes in the form of a histogram. Carlson et al. teach plotting a 
histogram with RR intervals on one axis and time difference between successive RR 
intervals on the other axis (see page 1 , paragraph 7). Histograms are useful in 
interpreting data because the area under the curve of a histogram can be indicative of 
various health conditions (see page 1, paragraph 10). Therefore, it would have been 
obvious to one skilled In the art at the time the invention was disclosed to combine the 
detecting of QRS-complexes and averaging them to determine whether a tachycardia 
has occurred as taught by Marcovecchio with the histogram taught by Carlson et al. in 
order to aid in analyzing the significance of the measured data. 



Application/Control Number: 10/665,317 Page 5 

Art Unit: 3762 

5. Regarding claim 14, Marcoveccliio teaches the detecting of QRS-complexes and 
averaging them to determine whether a tachycardia has occurred as described above, 
but do not teach a histogram, nor does he teach altering therapy based on the 
histogram. Carlson et al. teach the histogram as described above, and further teach 
that based upon analysis of the histogram, the efficacy of a therapy can be analyzed 
and adjustments can be made to the therapy (see page 3, paragraph 35). The 
histogram allows the clinician to evaluate the efficacy of a therapy so that periodic 
adjustments can be made in order to provide the patient with the most effective therapy 
(see page 3, paragraph 35). Therefore, it would have been obvious to one skilled in the 
art at the time the invention was disclosed to combine the detecting of QRS-complexes 
and averaging them to determine whether a tachycardia has occurred taught by 
Marcovecchio with the histogram and modification of therapy in order to provide the 
patient with the most effective therapy. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcovecchio in view of Carlson et al. as applied to claim 4 above, and further in view 
of Gessman (U.S. 4340065). Marcovecchio in view of Carlson et al. teach the detecting 
of QRS-complexes and averaging them to determine whether a tachycardia has 
occurred and histogram as described above, but do not teach plotting a histogram of 
counts versus time. Gessman does teach plotting a histogram of counts versus time 
(see figure 6 and column 10, lines 43-47). Such a plot would allow a physician to easily 
view how many times an event occurred during a period of time. Therefore, it would 
have been obvious to one skilled in the art at the time the invention was disclosed to 
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combine the detecting of QRS-complexes and averaging them to determine whether a 
tachycardia has occurred and histogram as described above with a histogram plot of 
counts versus time in order to allow a physician to easily view how many times an event 
occurred during a period of time. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcovecchio in view of Carlson et al. as applied to claim 4 above, and further in view 
of Mannava et al (U.S. 4551018). Marcovecchio in view of Carlson et al. teach the 
detecting of QRS-complexes and averaging them to determine whether a tachycardia 
has occurred and histogram as described above, but do not teach plotting a histogram 
of counts versus amplitude. Mannava et al. do teach plotting a histogram of counts 
versus amplitude (see figure 8). A histogram of counts versus amplitude enables the 
clinician to better understand what type of behavior the heart is exhibiting when the R- 
wave is measured at differing amplitudes. Therefore, it would have been obvious to one 
skilled in the art at the time the invention was disclosed to combine the detecting of 
QRS-complexes and averaging them to determine whether a tachycardia has occurred 
and histogram with a plot of counts versus amplitude so that the clinician could examine 
what type of behavior the heart is exhibiting at differing amplitudes. 

8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcovecchio in view of Greenspon et al (U.S. 5954661). Marcovecchio teaches the 
detecting of QRS-complexes and averaging them to determine whether a tachycardia 
has occurred as described above, but do not teach acquiring signals indicative of an 
evoked response. Greenspon et al. teach acquiring and ensemble averaging the 
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evoked response (see column 10, lines 51-60). Greenspon et al. teach that ensemble 
averaging increases the signal-to-noise ratio (see column 10, lines 51-60). Therefore, it 
would have been obvious to one skilled in the art at the time the invention was disclosed 
to combine the detecting of QRS-complexes and averaging them to determine whether 
a tachycardia has occurred with detecting an evoked response in order to increase the 
signal-to-noise ratio. 

9. Claims 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Marcovecchio in view of Carlson et al. as applied to claim 4 above, and further in 
view of Koestner et al (U.S. 5300093). Marcovecchio in view of Carlson et al. teach the 
detecting of QRS-complexes and averaging them to determine whether a tachycardia 
has occunred and histogram described above, but do not teach a histogram that 
represents the occurrence of events with respect to time. Koestner et al. teach that the 
device can sense intracardiac electrograms and at least one physiological parameter, 
and transmit the combination to an external monitoring device for display and analysis 
(see Abstract). Koestner et al. further teach that the software within the external 
monitoring device may draw complete histograms (see column 28, lines 22-23). 
Koestner et al. further teach that the system may display critical time intervals such as 
refractory periods and blanking intervals in a manner which expresses the timing 
relationship of such events to cardiac events (see column 28, lines 45-48). It is obvious 
if the system displays these periods in such a manner that it is also displaying the time 
of the cardiac events. A histogram that represented the occurrence of cardiac events 
with time would allow the physician to view when events are occurring and would 
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enable the physician to better classify a condition a patient may have. Therefore, it 
would have been obvious to one skilled in the art at the time the invention was disclosed 
to combine the detecting of electrogram signals and ensemble averaging and histogram 
with a representation of events associated with a time in order to enable a physician to 
better classify a condition a patient may have. 

10. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcovecchio in view of Carlson et al. as applied to claim 4 above, and further in view 
of Leybovich (WO 99/36769). Marcovecchio in view of Carlson et al. teach the 
detecting of QRS-complexes and averaging them to determine whether a tachycardia 
has occurred and histogram as described above, but do not teach a histogram of 
cardiac events with respect to amplitude. Leybovich does teach a histogram that plots 
occurrences versus amplitude in a histogram (see Abstract and figures 4, 6, and 8). 
While the histogram taught by Leybovich does not teach this histogram for cardiac 
events, a histogram is a form of data manipulation and therefore could be applied to any 
situation in which an occurrence could be associated with an amplitude. It would be 
useful to create a histogram of occurrence versus amplitude in order to be able to 
discern what if any type of arrhythmia is taking place in the patient's heart. Therefore, it 
would have been obvious at the time the invention was disclosed to combine the 
detecting of QRS-complexes and averaging them to determine whether a tachycardia 
has occurred and histogram as described above with the histogram of occurrence 
versus amplitude in order to discern the behavior of the heart. 
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1 1 . Claim 1 2 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Marcovecchio in view of Ackmann et al (U.S. 5178154). Marcovecchio teaches the 
device described above, but does not teach repeating the acquiring of beats and 
ensemble averaging approximately five times. Ackmann et al. teach that during 
continuous monitoring, five sets of ensemble averaged data are combined to derive 
mean values for use in calculating and displaying trends (see column 10, lines 55-58). 
Therefore, It would have been obvious to one skilled in the art at the time the Invention 
was disclosed to combine the cardiac device taught by Marcovecchio with the 
combining of five sets of ensemble averaged data in order to derive mean values for 
use in calculating and displaying trends. 

12. With regards to claim 13, Marcovecchio teaches the device described above, but 
does not teach repeating the acquiring of beats and ensemble averaging approximately 
five times. Ackmann et al. teach that during continuous monitoring, five sets of 
ensemble averaged data are combined to derive mean values for use in calculating and 
displaying trends (see column 10, lines 55-58). Marcovecchio In view of Ackmann et al. 
do not disclose expressly that the repeating occurs from approximately ten to 
approximately 100 times. At the time the invention was made, it would have been an 
obvious matter of design choice to a person of ordinary skill in the art to repeat the 
acquiring 5 times because Applicant has not disclosed that repeating the acquiring from 
approximately ten to approximately 100 times provides an advantage, is used for a 
particular purpose, or solves a particular problem. One of ordinary skill in the art, 
furthemiore, would have expected Applicant's invention to perform equally well with 
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repeating the acquiring 5 times because both repeating 5 times and repeating 10 to 100 
times perform the same function of improving the signal to noise ratio. Therefore, it 
would have been an obvious matter of design choice to modify Marcovecchio in view of 
Ackmann et al. to obtain the invention as specified in claim 13. 

13. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcovecchio in view of Carlson et al. as applied to claim 4 above, and further in view 
of John (U.S. 4974598). Marcovecchio in view of Carlson et al. teach the detecting of 
QRS-complexes and averaging them to determine whether a tachycardia has occurred 
and histogram as described above, but do not teach determining if cardiac function is 
normal or abnormal using the histogram. John teaches an electrocardiographic 
analysis that determines unusual beat morphologies compared to the nomial beat of the 
patient. The results are displayed using a histogram. The relative probability of various 
cardiac pathologies is estimated (see Abstract and column 6, lines 36-68, column 7, and 
column 8, lines 1-20). It would be obvious to use the histogram to determine if cardiac 
function is nornial or abnormal in order to prevent delivering unnecessary treatment. 
Therefore, it would have been obvious to one skilled in the art at the time the invention 
was disclosed to combine the detecting of QRS-complexes and averaging them to 
determine whether a tachycardia has occurred and histogram with determining if 
cardiac function is normal or abnormal in order to prevent the deliverance of 
unnecessary treatment. 

14. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marcovecchio in view of Koestner et al. Marcovecchio teaches the detecting of QRS- 
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complexes and averaging them to determine whether a tachycardia has occurred 
described above, but does not teach analyzing an intracardiac electrogram using a 
histogram. Koestner et al. teach that the device can sense intracardiac electrograms 
and at least one physiological parameter, and transmit the combination to an external 
monitoring device for display and analysis (see Abstract). Koestner et al. further teach 
that the software within the external monitoring device may draw complete histograms 
(see column 28, lines 22-23), and that the graphic channels which may be displayed 
include intracardiac electrograms (see column 28, lines 23-25). A histogram allows a 
physician to easily view the behavior of the heart in order to detemnine if it is functioning 
properly. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was disclosed to combine the detecting of QRS-complexes and averaging 
them to determine whether a tachycardia has occurred with analyzing an intracardiac 
electrogram in order to determine if the heart is functioning properly. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. 6663572 to Starobin et al. discloses a method for assessing cardiac 
ischemia by collecting cardiac intervals and comparing them to the time at which a 
second set of cardiac intervals occurred in order to determine a measure of cardiac 
ischemia. 
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U.S. 5415171 to Goh et al. disclose a method and system for monitoring 
performance of a heart that includes fonning a time series of frames of 
echocardiographic data. 

U.S. 6671548 to Mouchawar et al. discloses a system that classifies cardiac 
events by determining whether the total of detected events exceeds a corresponding 
threshold. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephanie Smith whose telephone number is 571-272- 
2834. The examiner can normally be reached on Monday-Friday between 7:30 am-4:00 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Sykes can be reached on 571-272-4955. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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